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Introduction
Injection drug users, the second larg-

est risk group for the human immunode-
ficiency virus (HIV) in the United States,
are of major importance in the epidemic of
HIV-related diseases. The association be-
tween the injection of drugs and the sero-
prevalence of HIV is well established.'
HIV is transmitted by injection when drug
users share unsterile injection parapher-
nalia that have been contaminated with
small amounts of infected blood.2 Studies
in Chicago, San Francisco, New York,
and New Jersey have found a direct rela-
tionship between HIV seropositivity and
the frequency of injection, number ofpart-
ners with whom injection equipment has
been shared, frequency of needle sharing,
and frequency of injection in "shooting
galleries."3-8

While high risk injection behavior by
drug users has dominated the attention of
researchers, the sexual transmission of
HIV among drug users has received con-
siderably less attention. The importance
of sexual transmission is underscored by
the fact that injection drug users constitute
the leading source for heterosexual and
perinatal transmission of HIV to non-
injection drug users in the United States.9-'5
Furthermore, male injection drug users
typically report more noninjecting sex
partners than injecting partners, while fe-
male injection drug users are more likely
to report that the majority oftheir sex part-
ners are other injectors. 1618 HIV infection
has been associated with the number of
injecting sex partners and was the only
risk factor in a study of female injection
drug users who had not injected drugs
within the past 3 years.8"15

The use ofcrack cocaine also appears
to play a key role in the sexual transmis-
sion of HIV and the transmission of other
sexually transmitted diseases. Crack, a

smokable form of cocaine that became
immensely popular during the mid-
1980s,'9'20 has been associated with high
risk sex behaviors and withHIV infection.
Exchanging sex for money or drugs, hav-
ing sex with injection drug users, and test-
ing positive for a sexually transmitted dis-
ease were found in a three-city study of
crack smokers.21 From 1986 to 1988, the
crack epidemic coincided with the epi-
demic of syphilis in New York City,22,2-
and a case-control study of delivering
mothers found crack use to be a risk factor
for syphilis.24 HIV also has been associ-
ated with crack use among patients who
presented at a sexually transmitted dis-
ease clinic in Brooklyn.25 In a recent
study, injection drug users who smoked
crack were 50% more likely to be HIV
positive than were other injection drug us-
ers.26 HIV was independently associated
with crack use and prostitution in women
and with a history of syphilis and crack
use in men.27

Many injection drug users now
smoke crack and inject drugs.28,29 How-
ever, little has been reported on the rela-
tive impact of injection and crack use on
high risk sex behavior. The purpose of this
study was to compare the high risk sex
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behaviors of three groups of drug users:
injection drug users who do not smoke
crack (injectors), crack smokers who do
not inject drugs (smokers), and injection
drug users who also use crack (smoking
injectors).

Meos
As part of a multisite study, 246 drug

users were recruited in three US cities (83
from Denver, 76 from Miami, and 87 fiom
San Francisco) during May and June of
1991. Sampling was conducted in inner-
city neighborhoods in each location. Se-
lected neighborhoods contained high con-
centrations of injection drug users and
crack cocaine users, determined through
analysis ofdrug treatment admissions and
arrest data and direct observations ofdrug
trade and/or use activities in each targeted
neighborhood.30 Active injection drug us-
ers and cracksmokerswere designated for
interviews by adapting targeted sampling
methods.31 As such, we studied social cir-
cles of drug users and enumerated and
characterized their members in terms of
age, gender, ethnicity, sexual orientation,
drug preferences, and modes of injection.
Recruitment was directed to cut across
social circles of drug users referenced in
the ethnographic phase of the study. The
result was a nonrandom, purposefully se-
lected sample of drug injectors and smok-
ers distinguished by diversities in drug-
intake frequencies for both injected and
noninjected drugs, age, gender, ethnicity,
and risk behavior participation.

Eligibility criteria included having
reached the 18thbirthday, not currentlyen-
roiled in a treatment program, not intoxi-
cated or otherwise dysfunctional to re-
spond to screening questions, and self-
reporteduse ofinjecteddrugsin the 30days
before the interview and/or use of crack
cocaine in the previous 2 days. Verification
ofdrug use included visual exanination for
signs of recent venipuncture in injection
drug users, and urinalysis for crack smok-
ers (using Abuscreen ONTRAK for co-
caine; Roche Diagnostic Systems, Mont-
claire, NJ). The 48-hour time frame for
crack use was necessary because of the
relatively briefperiod following drug inges-
tion that the metabolite of cocaine can be
detected in urine. Informed consent was
obtained priortothe interview, and respon-
dents were compensated for their partici-
pation.

The questionnaire surveyed demo-
graphics, drug use, sexbehaviors, medical
history, participation in risk activities, and
HIV status. The independent variable

used in the analyses was membership in
one of the three drug use groups. Chi-
square tests for differences in proportions,
with the Yates correction, or Fisher's ex-
act tests (two-tailed) served to evaluate
differences between groups for categori-
cal data. The one-way analysis ofvariance
was used to assess age and arrest differ-
ences. In addition to the dependent vari-
ables from the questionnaire, four com-
posite variables were created. These
included overall drug use (an aggregate of
the numberoftimes perdayeach drugwas
used multiplied by the number of days
used); unsafe sex (oral, vaginal, and anal
sexwithout a condom); total exchanges of
sex, drugs, and money (a combination of
sex for drugs, drugs for sex, sex for
money, and money for sex); and drug use
before or during sex (including heroin,
cocaine, speedball [a combination of her-
oin and cocaine mixed together], and
crack). When tests for homogeneity of
variance (Cochran'sC and Bartlett Box F)
produced significant results with these
continuous variables, nonparametric
techniques were used to aid in the inter-
pretation of group differences.

The targeted sampling design yielded
a sample of 246 verified drug users (81
injectors, 57 smokers, and 108 smoking
injectors). The mean age of the sample
was 39 years (range = 19 to 66). Two
thirds were male, 62% were African
American and 22% were Hispanic; and
42% reported less than a 12th-grade edu-
cation, 33% had graduated from high
school or received a graduate equivalency
diploma, and 26% had attended college or
trade school. Forty-five percent had never
married, 16% were married, and 39%
were divorced, separated, orwidowed. At
the time of the interview, 7% were em-
ployed full time and 66% were unem-
ployed.A history of arrest was mentioned
by 85%. Previous medical histories for the
following conditions were reported: gon-
orrhea (49%), syphilis (17%), hepatitis B
(23%), pneumonia (28%), and HIV sero-
positivity (15%).

Reu
The demographic characteristics and

medical histories of the three drug user
groups are compared in Table 1. Signifi-
cant differences were observed on age,
ethnicity, marital status, and a history of
two health problems, gonorrhea and pneu-
monia. Smokers were younger and less
likely tobe married than either injectors or
smoking injectors. Injectors were more
likely than the other user groups to be His-

panic and less likely to be African Amer-
ican. Gonorrhea and pneumonia were
more likely to have occurred among crack
smokers and smoking injectors than
among injectors. Although not statisti-
caly significant, more injectors reported a
history ofhepatitisB than did respondents
in the other drug categories.

Frequencies of drug use among the
three usergroups are presented in Table 2.
Smoking injectors reported more days of
drug use, more use per day, and a higher
overall frequency of use than either injec-
tors or smokers only. Crack smokers in-
dicated fewer days of drug use than injec-
tors but a higher frequency on a typical
day of use. To test the possible confound-
ing pharmacological effects of cocaine, a
similar analysis was performed looking
only at the use of this substance. Findings
were similar: smoking injectors reported
more days of cocaine use (X2 = 27.52,
P < .0000), more times of use per oc-
casion (X2 = 23.73, P < .0001), and a
higher total frequency of use (X2 = 33.79,
P < .0000) than either cocaine injectors or
crack smokers alone.

Next, injectors and smoking injectors
were compared on differences in overall
drug injection and use of the three most
frequently mentioned injected substances
(cocaine, heroin, and speedball). Smoking
injectors reported more injecting in the 30
days prior to their interview than injectors
only, irrespective of the particular drug
(X2 = 6.58, P < .05), and were more
likely to have injected cocaine during this
period (X2 = 21.89,P < .0000). No signif-
icant differences were observed on inject-
ing heroin or speedball.

Finally, differences in crack smoking
were assessedbycomparingsmokerswith
smoking injectors. Findings showed the
frequency ofsmoking to be equivalent be-
tween groups.

Most of the study population was
sexually active. Among the 71% who had
sex during the 30 days before the inter-
view, respondents averaged 9.2 days of
sex and 6.2 partners (range = 1 to 300,
median = 1), with 44% of those who had
sex reporting multiple sex partners.
Women averaged more sexpartners (11.5)
than men (3.3) and more sex days (11 vs
8.1). The results of the analyses of sexual
behaviors according to druggroup are pre-
sented in Table 3.

Crack smokers and smoking injec-
tors, both men and women, were at least
four times more likely than injectors to
report they had two or more sex partners
in the 30 days prior to their interview. One
half (52%) of the female smokers reported

American Journal of Public Health 1145August 1993, Vol. 83, No. 8



Booth et aL

multiple sex partners in the previous
month. Conversely, sex with a partner
who was known to be an injection drug
user was least prevalent among smokers.
Sex without use of condoms or other bar-
riers was reported more often by smoking
injectors and smokers. These two drug
use groups also had a much higher prev-
alence of exchanging drugs for sex and/or
money and using dugs before or during
sex than did the injectors. The lowest fig-
ures on all of the sex risk variables, with
the exception ofsexwith an injection drug
user, were recorded by the injector group.

The association of prostitution, drug
use, and sex with multiple partners was
independently assessed within each of the
drug groups. No significance was ob-
served on the use ofdrugs before or during
sex relative to having multiple sex part-
ners. However, in all three drug groups,
exchanging sex, drugs, and/ormoneywas
sigficantly related to whether or not the
respondent reported sexwith two or more
partners in the 30 days prior to the inter-
view (injectors: x2 = 5.81, P < .01;
smokers: x2 = 7.41,P < .01; smokingin-
jectors: x2 = 22.98, P < .0000).

To further assess the relationship of
high risk sex behaviors to substance use,
the frequency of drug use was categorized
into low (1 through 50 times), medium (51
through 250 times), and high (251 or more
times; see Table 2) and cross tabulated
with the five sex behavior risk factors.
These categories were derived from the
drug use distribution and a desire to main-
tain fairly equal cell sizes (i.e., 32%, 41%,
and 27% of the total cohort, resectively,
used 1 through 50,51 through 250, and 251
or more times).

A direct relationship was observed
between frequency ofdruguse and all five
of the variables displayed in Table 4. Re-
spondents in the high frequency category
were the most likely, and those in the low
frequency group the least likely, to report
two or more sex partners, sex with an in-
jection drug user, unprotected sex, ex-
changing sex for drugs and/or money, and
using drugs before or during sex.

A possible confounder in these anal-
yses was the relationship of recruitment
city to drug and sex risk behaviors. To as-
sess whether the aggregate findings re-
ported above were consistent within each
site, separate x2 tests were performed with
thevariables displayed inTables2 and 3. In
addion, logistic regressions, with the total
data set, were used to determine the indi-
vidual association between drug group and
risk behaviors after adjustments for city.
The findings from both series of analyses
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supported those reported earlier: in each
city, differencesbetween druggroupswere
nearly identical to the aggregate, and, in the
total sample controlling for location, drug
group differences were in the same direc-
tion and statisticaly significant.

Diwussion
Because of the unknown parameters

of the universe of drug injectors and crack
smokers, this study could not be based on
a random sample and does not purport to
generalize these findings to ali drug users.
The "true" size and composition of the
injection drug using and/or crack smoking
populations are impossible to enumerate
because of the clandestine nature of illicit
drug use. Nevertheless, the findings re-
ported here provide a description of sex
risk behaviors in relation to drug con-
sumption patterns that is consistent across
the three study cities and in agreement
with other research.

Four major observations emerged
from this study. First, the data indicate that
an increased potential risk forHIV infection
through sexual tansmission is associated
with the use of crack cocaine, parcularly
among those who also injected. High risk
sex behaviors were reported far more fre-
quentlyamongsmokingjiectorsandsmok-
ers only than among injectors who did not
smoke. Crack smokers, both injection drug
users and non-injection drug users, re-
ported more sex partners and more acts of
unprotected sex; they alsowere more likely
to have exchanged sex for drugs and/or
money and to have used dnrgs more often
before or during sex. Women may be at
greater risk than men because of the higher
numbers of sex partners they report.

Second, we found an association be-
tween crack smoking and sexually trans-
mitted diseases. Approximately half (49%)
of all drug users indicated that they previ-
ously had been diagnosed with gonorrhea,
and 17% reported a history of syphilis.
These percentages increased to 62% and
22%, respectively, among crack smokers
and to 53% and 19% among those who
were smoking injectors. This reinforces the
findings of others who have reported an
association between crack smoking and
sexually transmitted diseases=4a6,32 and
between sexually transmitted diseases and
HIV seroprevalence.l5,32,33

Third, smoking injectors were more
likely than the other groups to report fre-
quent drug use and drug use in association
with high risk sex behavior. Smoking in-
jectors reported more days of use and
more use per occasion than either smok-

ers or injectors. Those injection drug users
who also used crack reported more injec-
tion risk behavior than did injectors only,
and they smoked as often as those who
only smoked. Consequently, one of our
central findings is that the addition of
crack use does not reduce injection be-
havior but may increase the user's overall
risk behavior.

Our findings also suggest a strong
connection between the frequency of sub-
stance use and participation in risky sex-
ual activities. Respondents in the high fre-
quency of drug use category reported
significantly greater risk on every sex be-
havior indicator that was assessed. These
data confirm other studies that have re-
ported a relationship between the use of
psychoactive substances, sexual disinhi-
bition, and high risk sex behavior.34'-

Fourth, rather than reducing the risk
of HIV among injection drug users,41 the
use of crack may increase the potential
risk of infection. As we have reported
here, crack smokers, including both
smoking injectors and smokers only, par-
ticipated in more risky sex activities than
their nonsmoking injection counterparts.
The higher rates of sexually transmitted

diseases among smokers and smoking in-
jectors underscore the potential threat
these sex behaviors represent for the
transmission of HIV. These data suggest
that the sexual transmission of HIV
among smokers of crack cocaine may
compete with contaminated drug para-
phernalia as a principal riskfor infection in
this population.

Previous research has noted a rela-
tionship between the injection of cocaine
and HIV infection, presumably transmit-
ted through contaminated needles orother
drug paraphemalia.42,43 Cocaine injectors
have been observed to be less consistent
in the use of bleach as a disinfectant.44
HIV also has been associated with the
number of sex partners and with sex part-
nerswho are injection drug users.4,5 More
recently, crack smokers have been found
to have levels of H1V infection as high as
those among drug injectors, reportedly
due to both the number of sexual encoun-
ters and the frequency of participation in
high risk sex behaviors.45 Our findings are
consistent with these studies and point to
the urgent public health need for technol-
ogies that can address sexual transmission
of HIV among cocaine smokers. l

American Joumal of Public Health 1147August 1993, Vol. 83, No. 8



Booth et al.

Acknowledgments
This study was supported by National Institute
on Drug Abuse grants DA-06912, DA-06908,
and DA-06910.

Parts of this paper were presented at the
Eighth International Conference on AIDS/
Third STD World Congress, Amsterdam, the
Netherlands, July 21, 1992.

We acknowledge the assistance provided
by the following individuals: Richard Needle,
PhD, MPH, Barry S. Brown, PhD, and Nor-
man Weatherby, PhD. We would also like to
thank the two anonymous reviewers for their
thoughtful and helpful suggestions concerning
the original manuscript.

References
1. HIV Monthly Surveillance Report. At-

lanta, Ga: Centers for Disease Control;
February 1990.

2. Centers for Disease Control. Human im-
munodeficiency virus infection in the
United States-a review of current knowl-
edge. MMWRA 1987;36(suppl):1S.

3. Curran JW, JaffeHW, HardyAM, et al. Ep-
idemiology of HIV infection andAIDS in the
United States. Science. 1988;239:610-616.

4. Chaisson RE, Moss AR, Onishi R, Os-
mond D, Carlson JR. Human immunode-
ficiency virus infection in heterosexual in-
travenous drug users in San Francisco.Am
JPublic Health. 1987;77:169-172.

5. MarmorM, DesJarlais DC, Cohen H, et al.
Risk factors for infection with human im-
munodeficiency virus among intravenous
drug users in New York City.AIDS. 1987;
1:39-44.

6. Weiss SH, Ginzberg HM, Altman R, et al.
Risk factors ofHTLV/LAV infection in the
development of AIDS among drug users
(DA). Presented at the Second Interna-
tional Conference on AIDS; June 1986;
Paris, France.

7. Schoenbaum EE, Selvyn PA, Feiner CA,
et al. Prevalence and risk factors associated
with HTLV-III/LAV antibodies among in-
travenous drug users in a methadone pro-
gram in New York City. Presented at the
Second International Conference on
AIDS; June 1986; Paris, France.

8. Schoenbaum EE, Hartel D, Selwyn PA, et
al. Risk factors for human immunodefi-
ciency virus infection in intravenous drug
users. NEngIJMed. 1989;321:874-879.

9. Friedland GH, Klein RS. Transmission of
the human immunodeficiency virus. N
EnglJ Med. 1987;317:1125-1135.

10. DesJarlais DC, Friedman SR. HIV infection
among intravenous drugusers: epidemiology
and risk reduction.AIDS. 1987;1:67-76.

11. Guinan ME, Hardy A. Epidemiology of
AIDS in women in the United States, 1981
through 1986.JAMA. 1987;257:2039-2042.

12. Ginzberg HM. Intravenous drug users and
the acquired immune deficiency syndrome.
Publc Health Rep. 1984;99:206-212.

13. Drucker E. AIDS and addiction in New
York City. Am J Drug Alcohol Abuse.
1986;12:16Q181.

14. Wiebel W, Chene D, Lampinen T, et al.
Intravenous drug users on the street: HIV
seroprevalence andbehavioral factors in an

understudied high risk group. Presented at
the 116th Annual Meeting of the American
Public Health Association; November
1988; Boston, Mass.

15. Raymond CA. Study of IV drug users and
AIDS finds differing infection rate, risk be-
haviors. JAA. 1988;260:3150. Letter.

16. Booth RE, Koester S, Brewster JT, et al.
Intravenous drug users and AIDS: Riskbe-
haviors.AmJDrugAlcoholAbuse. 1991;
17:337-353.

17. Murphy DL. Heterosexual contacts of in-
travenous drug abusers: implications for
the next spread of the AIDS epidemic.Adv
Alcohol SubstAbuse. 1988;3:89-97.

18. Des Jarlais DC. Heterosexual partners: a
large risk group for AIDS. Lancet. 1984;2:
1346-1347.

19. Inciardi JA. Beyond cocaine: basuco,
crack and other coca products. Contenp
Drug PmbL 1987;14:461-492.

20. Washton AM, Gold MS, Pottash AC.
"Crack," early reports on a new drug ep-
idemic. Postgrd Med 1986;80:52-58.

21. Irwin K, Edlin B, LudwigD, Wood C, Ser-
rano Y, Inciardi J. HIV infection in street-
recruited crack smokers in 3 cities. Pre-
sented at the 119th Annual Meeting of the
American Public Health Association; No-
vember 1991; Atlanta, Ga.

22. New York City Department of Health.
Congenital syphilis, its prevention and con-
trol. City Health Information. 1989;8(6).

23. Schultz S, Zwerig M, Singh T, Htoo M.
Congenital syphilis-New York City,
1986-1988. MMWR 1989;38:825-829.

24. Greenberg MS, Singh T, Htoo M, Schultz
S. The association between congenital
syphilis and cocaine/crack use in New
York City: a case control study.AmJPub-
lic Health. 1991;81:1316-1318.

25. Chirgwin K, DeHovitz JA, Dillon S, Mc-
CormackWM. HIV infection, genital ulcer
disease, and crack cocaine use among pa-
tients attending a clinic for sexually trans-
mitteddiseases.AmJPublicHealth. 1991;
81:1576-1579.

26. Di Clemente R, Word C, Coleman J, et al.
Crack cocaine use associated with in-
creased drug risk behaviors and seroprev-
alence among a street population of drug
users in San Francisco. Presented at the
119th Annual Meeting of the American
Public Health Association; November
1991; Atlanta, Ga.

27. Chaisson MA, Stonebumer RL, Hilder-
brandt DS, Ewing WE, Telzak EE, Jafee
HA. Heterosexual transmission ofH1V-1 as-
sociated with the use of smokable fieeas
cocaine (crack).AIDS. 1991;5:1121-1126.

28. Chitwood DD. Epidemiology of crack use
among injecting drug users and sex partners
of injecting drug users. In: Brown BS, et al.,
eds. Handbook on AIDS, IVDn4g Users,
and S walBehavsin the US-Trends, Is-
sues, and Intervention Strategies. New
York, NY: Greenwood Press; 1993.

29. Watters JK, Cuthbert MA. Does smoking
crack cocaine increase AIDS risk in drug
injecting women? Presented at the Eighth
International Conference on AIDS; July
1992; Amsterdam, The Netherlands.

30. Rivers JE, Stubbs R. NADR data and strat-
egies as basis for continuity of recruitment
and ecolgical analysis. In: Brown BS, ed.
Research inPlmgss. Washington, DC: Na-
tional Institute on Drug Abuse; 1992:17-26.

31. Watters JK, Biemacki P. Targeted sam-
pling: options for the study of hidden pop-
ulations. Soc ProbL 1989;36:416-430.

32. Aral SO, Holmes KKY Sexually transmit-
ted diseases in the AIDS era. SciAm. 1991;
264:62-69.

33. Irwin K, Edlin B, Ludwig D, Serrano Y,
Inciardi J. HIV infection in street-recruited
crack smokers in 3 cities. Presented at the
119th Annual Meeting of the American
Public Health Association; November
1991; Atlanta, Ga.

34. Stall R, McKusick L, Wiley J, Coates TJ,
Ostrow DG. Alcohol and drug use during
sexual activity and compliance with safe
sex guidelines for AIDS: The AIDS Behav-
ioral Research Project. Health Educ Q.
1986;13:359-371.

35. Stall R, Ostrow DG. Intravenous drug use,
the combination of drugs and sexual activ-
ity and HIV infection among gay and bi-
sexual men: The San Francisco Men's
Health Study. JDng Issues. 1989;19:57-
73.

36. Ostrow DG, VanRaden MJ, Fox R, Kings-
ley LA, Dudley J, Kaslow RA. Recre-
ational drug and sexual behavior change in
a cohort of homosexual men. AIDS. 1990;
4:759-765.

37. Martin JL. Drug use and unprotected anal
intercourse among gay men. Health Psy-
choL 1990;9:450-465.

38. Weber MD, Dwyer JH, Hill D, et al. Al-
cohol and drug use during sex: importance
of substance type, sex partner familiarity,
and sexual orientation to high-risk sexual
activity. Presented at the 119th Annual
Meeting ofthe American Public Health As-
sociation; November 1991; Atlanta, Ga.

39. Penkower L, Dew MA, Kingsley L, et al.
Behavioral, health and psychosocial fac-
tors and risk for HIV infection among sex-
ually active homosexual men: The Multi-
center AIDS Cohort Study. Am J Public
Health. 1991;81:194-196.

40. Moss AR, Osmond D, Bacchetti P, et al.
Risk factors for AIDS and HIV seroposi-
tivityinhomosexualmen.AmJEpidemioL
1987;125:1035-1047.

41. DesJarlais DC, Friedman SR. Intravenous
cocaine, crack and HIV infection. JAMA.
1988;259:1945-1946. Letter.

42. Chaisson RE, Bacchetti P, Osmond D,
Brodie B, Sande MA, Moss AR. Cocaine
use and HIV infection in intravenous drug
users in San Francisco. JAMA 1989;261:
561-565.

43. Wiebel WW, Oueliet L, Guydan C, Sa-
mairat N. Cocaine injection as a predictor
of HIV risk behaviors. Presented at the
Sixth International Conference on AIDS;
June 1990; San Francisco, Calif.

44. Friedman SR, Sterk C, Sufian M, DesJar-
lias DC. Will bleach decontaminate needles
during cocaine binges in shooting galleries?
JAMA. 1989;262:1467. Letter.

45. Sterk C. Cocaine and HIV seropositivity.
Lancet. 1988;1:1052-1053. Letter.

1148 American Journal of Public Health August 1993, Vol. 83, No. 8


